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(54) MEMORY TEST DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a memory test 
device provided with a defect relieving analyzer requiring 
no initialization of a memory in which a count value of 
this fail data is stored prior to counting fail data. 
SOLUTION: An output change circuit is constituted of 
an initialization controller 7 outputting an initialization 
signal based on a row counter address signal outputted 
from a RFC address formatter 33 and a column counter 
address outputted from a CFC address formatter 43, and 
data controllers 34, 44, 84 to which initializing signals 
outputted from the initializing controller 7 are applied 
respectively. And values of data read out from each 
address of a row fail storing memory 35, a column fail 
storing memory 45, and a fail total storing memory 83 
are outputted as '0' only at the time of initial read-out. 
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Iffi&mx] RFC7KUX7*-77?33*'t.a3 
— ?4 3 3i"9itl*?n*?iJ*^ 

■f-^-f-it^itenip^it^-f'-^ =i > hD-93 4, 4 

4, s 4 fcuioTmasejEisiKfcflMfcu -oai^ 

SElHlBSU«toTfi ; 7x'f 3 5, ?lj7i-f;U 

-=e >j 4 5 i <( ^mms®** ') 8 3 0#T 
I* p * a> <b it-r^is a a £ it -y- * <r>m i , m if 
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1 1 fct&m* * } ) a * * 'J -t * 7 

±E*Att»»*r»* t , ±IB^A»*r> * 'J *feR*U 

{to 

»=li±E7 x -f * 'J <7?aj^ * -5- o 4 4 

-?=j> h n - 9 1 1: J: oT»lS?ftT^4 : t 

x.jAr-fv&ittsfti-fzyj-'Oi'feffiH: vet, _h 

E^Afl?#r-><-* V?>1t7 KV^7^ >^7i>f ;Ut-- 
?$c£ftft1~<MT7 YV7. ■ 7 <{ )\> 1) v * \z.Vk.tf h 
ixtzft 7i<f A > 'J £07 KV-*?-f '7%<D7 
xf ? m.*t\Wit Z>W\T KW^ • 7i-f)l'^> 

*0*»*W-a-r 4ffi»7 x -f URltfc it*: 

7 x -f ;v*MSrt&iirt ^ * v -c* * £ t * » fie 1 1" * IS*Jl 

Ift 7 *-t.X-t<5>*T 1)*>>9T KU^fS-t^OT- 

** t #u«i±Eyijr Kv^ • 7x^**')>}'i:W 

-t * yy * 9 > * 7 k u * o -c* * i $ u i±±s Efr 

Efl *7>?TK1/ ;M§-f-£ (>*±E?iJ *«7>*7KU* 
OT-^Stl fcli±Kllft7 * -f ■> > * 
U*DJM^b«-S-«rE|lS0l-**!I»3fl:3> b n-9 ±E£ 

>D--7^<b^Wfb«-f-* f en*n?it^w^#-g-uii±ia-7 
1- * t * u , mum b«#75^n*p $ n u a o * th t> 

i«*jS5] ±%tt&mmm&u, stuff? 

7x^l^>^7x'f ^Mk^t^VTCT 7 
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7^.7} £ HbtfT Ri/±%tfi.&.1) *}>97Y 

<Dffy *<{ IfetflJ**) ^7i'-fcX-r^^f*'7>^7 K 
r- L"Cttj7D"T-5>RFC7 l'U^7 

* — y ? i , 

7s7J S ii4?ij7 K V 7s -f'- ^St/±Se^?a* 9 > 9 7 K 
u^-ff-?-i:3lcfv>-c±IE?ij7 KU* • 7x^1.*')/)' 
<o?lJ7x-^;^t&ffl>• : e , ; 4-7 7 -t^-f hm* -7 ✓ 9 7 Y 
Uxm-Zti? v V LXlhtsi-Z>CFC7 YV7.7 

10 

iietJO^fb^ > b n - 7 1*, ±ER FC7 KVX7*- 

CFC7 KU^7* --r-y ^^fjfft*&Sit*?iJ*9 > ? 

±ieif7 Kl^T. • 7x-fJl*9>^, ±Se?"j7 YV7, ■ 
7x{M^ > ^ 7A U f ±fES£:& 7xO*7 

* 'J O W * * JjDlt L , * OiD**t* * ±BfT 7xO« 
M > * 'J , ±IByiJ 7 x -i )Vi&m «'JS yf±|B 7 x -< * 

[0 0 0 1 ] 

nmtit (J3L», ictf.t) »ciorflU«?it*>*'j 
p< * >; * kw * ^ * <r> * * tumult »c h u » l < 

i0 « 5F Aft » JB«f » «: « x. ^ * ' J «Kit « <0 3t A U M -T 
[0 0 0 2] 

[?«*<7>Ji#f] is#, i cj«*';<oEiss*oit*twf* 

&-&mt%t), M'hX\&l-&BtZ> I C>*'JO#@4 
"9<^fg:T*^w^Ci^#-< w<0^4 "9 

ffiOpt^e >J-t^ (7^^.77 ■<> (spare line) , ftv§5 
■i > (relief line) , SSt^Wi^C^ielK (redundancy ci 
40 rcuit) fc tOfcma) t'SM.tfiKm.&fez.hZ. 

i c^^'J^it^itTv^. ®&lrz>i*) (•:, c 

Otto IC^t'JIi: Ottffi^ff-Cli •) ^ > ^ > •> (re 
dundancy) ffiJiKO >■=£')<!; Df If ;ixT±J ') , I^'Jf/?' 

[0 0 0 3] 12 (Cffi*O^A*i»»WS*«i^> * 

*DO«t7i:, d<0^^')M^g(±, ^ 5 > 7~§&£.& 
10ts ><9- >5t±& 2 0 t , mmMft 30i, tt 
50 Sit«» 4 0 £ , /T=Afl?*f > t'J 5 Ot, * AftigMff 
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(3) 

3 

I Ot'JtRfttia^l^v'TRWt** 1 , I 

ro« 1 3j^cj*»:a*fffrn*o _ _ 

[ 0 0 0 4 ]*-<$> ^f§±S 1 0 (i C O > * 'J l>tl£3§ 

ft^flsoafeui ti-s^o-^cL k **ito * f 5 > r 
ii-t (m^-fr-f) ^M^-t^o coj'-r ^ i j 

L T ) .. ~ >?S£f# 2 0 littMM IOt'J (JSL J 
T, fCt^t'Jtf.t) MUTU4x.47KV^ [70 
f-^ADRD, |5^^ *->f-*PT N D&c/ftljffl 
f-KNTL D * ft^-t £ o - it h T- 9 fS*li 

OUAfcSit, 5 >^§&±S1 0* 
f>4-x.<bit* 9 4 \ >^f-f- (H/T-tf-f) i:if), tef* 
^ >J M U T ©Kf i:M ^rjf o 7 VUXiE 
fADR, tf.m'<9->m-%PTNRV ! mmE^CVlT 
L U-Ht-Tit^jfe $ itfcft, tttt«T> t'JMUT lc£p*P 
$*U>o _ , - — 

it*!*!*/'? ? - Xf-f- P T N 0# # t , %<r>^ # ii 
A/ii*J$8/< 9 - L*ff *>it*. tttttBM 

* 'J M U T & & t n*!*!^ * - > iB-t P T N l± •€• 
O&MAai £ it, C Of*** $ it7tI&#«-*R P D (1JE& 

sJttt#4 oic#x.<~>it, ;;T-^ifRPDi^^ 

- 2 0 j&» <b#A 6ft*JHfMi'<* - > f - * 

(«■*) EXPfcttaJt*Sfi, M«-»WU^-a3&T¥ 

fc^a^Sri^fcasSit*,, 
[0 0 0 6] tt9Jtt*& 4 0 (i> Hfll 50 

t , OtL-^ffi-f - R P D ffi $ it fctttttt > * 1 J M 

UTW7 KMcO^^'J-t^Wif*^ i¥!l5eU ■€■ 
t^-^i-VjL'f^ (failure) <f -?-F A I L 

OTKU^f-?ADRD (£||§H:(i«L07 I'VXf- 
9 ZVumttT KU'XICgettLfcT KI/^ADR) I- 
ioTj&SESit&^F&JSflM^'J 5 0«>* 'J-fc^UlE 
«Sit*. -JlJI-li, COf&g " 1 "«HJ-li*&WBM * 
l JMUT^i^*'H*'?)7 Kl^Xt |5j i:^AS?*f^ -#0 
•t'J 5 0O7 KUXUfEtSSit-Jx, 
[0 0 0 7] CitlCttU fi?:&(t#RPDiJ!8f#ft'<* 

(pass) «-§-£R±1-*. :<0/Uftli^A)S 
;(ff>^'J 5 0 (;|&^$it4-v> 0 CO J: t U Lt- jfOS* 
SE+ L fcf£i*5*;< * 'J M U T O/FH > * 'j -fc ;t O 

mm (ikm "i") **a»w,**'; 5 ouEis-r*. 

l*B!»Tlft, - *'J50 ufeft $ it/.: 7 * 50 



^2 0 0 0 - 1 2 3 5 9 5 
[ 0 0 0 S ] *fiJ»*f;< * 'J 5 0 (is %ttl*j< t'JMU 

t t oft^aa t e««i; & & +, , > * y m 

UTi:ep*n?it-5>7 KVXjff AD R t [W] C7 Kt'^jg 
-td^O^fi.^W^^ 1 ; 5 0 1-epjD^it^o ifc, ^FA 
fi?*f>^'J 5 0liW8i$lt&1&l-*m'lt$ilZ>o f?Ux(f, 
^^-fLUicT7FA«¥^^ ; e , J 5 0«0^7 KU^UttS 
" o "Of- ^ & i it, tttftSM ^ 'J M U T OK 
«6U i o T»SitR» 4 0 A>f>^-S^^t7x ^ ;Hg 
f FA I L* f IS^$it*#l-, -cO/F-i!c3j { ll±t7t^ 
Mi^ , JMUTC0^t 1 J-t;KO7 Kt'-XtpgiT/FAfl? 
Hf^^'J 5 0^7 Kl^^l-, ^•=E , J-t:;KO/pA*SiP+ 

Sfea "i"07i-Y;tT'-5'* f ##jitit^o 
[0 0 0 9] ^A«k«)»*f» 6 tiTp A»*f p< * 5 0 c 
IE1f.?it/c7F^^^'J-t;tcOiif:t5:i:, («?fl : O) 
7 KI/^7-f VSO^U (JflE?iJ:*9A) 7Kl^X7^> 

*»omW»c«-a L, * 'J MU T UK«t <bit/j 

W?^, EP*.^«0^-=e , J-t:;i' (^^75-Y>X(i 

J:t^7^> fcttit ^ * 'J (±, ±i* L J: o 

c otiffi^Er-eii u 9'>r> : sm$L<r> * * t Pf if it-c 

[ooio] cct% u vtfja^^e 1 ; i:ov>t 

fw^(c«jiB^-t^ 0 m 3 <±-to— «Rio«jft**wsfl«jt:^-r 

(cBE?iJ$it/:>*';-t:;t7U'f (±fiBtSS|5^) MCAt: 
inx.t, co^^eu -t;uTV-i'MC AoJ^aicfM^it 

f-ff7 KVX (row address) tS5 4 > S R t?ij7 K 
UX (column address) «cSf7 'f > S C t Sr^ffll LTV> 
-& 0 Citibpt *')-t*7l"(MCA, ff7KU^ttiS9 
■OS R&t>W > S C(±RI-0#jS# 

^OMtlifflWj7 Ktxt 
>SRSt>'SC$^* l J't;l'7H'MCA^fS 
LK?>J7 K I'XTjfDjO— 7jOlSiJj?itCf&-3 T 2 *-f ofM L 
fct&-££7jH-3&*, tS7^ >-O^E?iJfiffi(iH^O^ 

[001 1 ] tttMJEpi *')MUT OftttOft*, > * 'J 
-t Jt7 U'f MCA[*IO^IAlf i #§0^t7 KU^7 -f > 
Ri ( i U3«O^A>*'J-t^Xl, X2, 

X3A^as$it, itz. i #§0?ij7 KUX7^f >C i 

( i (iS8$c) U 31@O^A>*'J -fcrt-Y 1 , Y2v Y3 
*^as $ it/: t , ff 7 K U X 5 -f > R i OUSWg 
^4- 2^0ff 7 KWX#;;g7 4 > S ROfSfiti— TjCgE 

!E-j-njf, co^Ao^^ u-t;t75 f ^ffi-r^>iT7 KUX 

9 -f > R i ttti§1-^> C t tfX'&Z>o m U < , ?IJ7 K U 
X >C i t 2*0?ij7 V^^my-O S COfiJit 
t«3E1-iitf, co^Ao-t;M f i?iS 



-3- 



5 

<>U £oXtk\8-tZ> l n U»*SiiTv»4**5> % 1t7 

^'J^Tl/'fMCA *»5*»S:flfii-4 
[0 0 12] CO*:*, fi6*O^A*«»*fS6(i. II 

Sfe^rlf 7 K U X • 7xU*')>^ (RFC : row addr 

ess fai lure counter) 3 &LK?lj7 YVTs • 7x>f 

•7 > ^ ( C F C ! column address fai lure counter) 4 

;U^7 r 7>^ 7 (TFC: total fai lure counter) 8 It 

ins u - n ^ *>tMMt* e> a«* f w«^5^ ^«7t l 

[0 0 13] ^ib\ If 7 Kl"* • 7x^^^>nS 
IK?|J7 Kl/^ • 7i^*-)>^4 (i. *»(C«i. /FA 
lWr>*y 5 0*fc|**tHSft*4T7 Kl/X7^f>fiS 
D^|J7 Kl^^-f >fe<07FA>^y ^^St^W^- 

>9 s lit, ^&m%r** ] ) 50*^7*^ frf-PUfi 
[0 0 14] 

ttiS-e * 4 *S*^o^F Aft«JWf# 6 u is it 4 

1 0 0 0 OftiSyn * ? BU##JU tIJtfc* 

;u#^>* S 1 , ff7 KU* • 7* 3 Si/ 

W7 Kl/^ • Vx^f ;ut?<7>* 4 C^lt^TFA^-^U-t 

ft(i, ^-77»7 >^<07^^;uf&^>^ i ;<7)f£*tgrt^i'M 
frSlU -t^tt^lBLfcliUWLT^AWW^*^ 5 0 
Ott^tBL-f— ** f "l"ft<blf (7x-f ;u-f*- *7^i£ 
*tB$ii4fc> +1L 7x^bf-^^ffi^n^ 
v>fc S(c(i*co* i^lrff^n?ii<7)7x'f ;u*&ffl 
> •=& y US # «ItUi ! K fffcit*o iot, .lit 
«b -7 x -f * * ottft1l*«*l1"* * 4 ^tt»> * 
■J (*&$fc8S7 # t3 y ^BS^)7x^f ;ur- *ftottft*lT 
o Hu I c-JZ-i* » ffl f fc L ft 1 1 ft tf ft ft v >• 
[0 0 15] BI5UJ3V»T, 0* c tt<tfcftfcftK'7'° ? 

£ r^L. x 75 ? ^lt <b itfcftiSrn 7 * li^FA^ * 'J -fc 
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«S>*';^AttiSJBW(i#ttar7*n 7 ^fclMrteft* 
*><b> MS7'n 7 * 4'it^i"47*n 7^7 Kl"*rt*'J& 
gfcft4 c B5i:fiv»t, ft»rn -/ jrBUftSftfcflF 
■»# 0, # 1 , # 2, ■ • • , # 1 Fte7'o 7*7 YU 
*£t5+ 0 *ft«7ny *«UtfftSftfc*A>*y* 

□ 7^7x^M^'JBFMO^'J-t^ C I £11 £ ft 

4c 

[0 0 16] Jfi^, *RJ»>*UO*S*ft**ii*, ft 

o t 'J -t ^ cottStt 4: fSfflt 4 7 x ^ )\> 

x * ;M&»M * y otoJBftui»ni^#^ 19 > tttttt ■* 
U05FJHft«JIMffUJH-*l» ftoTLi^ fcl" 
nm&tfhitzo «toT. c it 7 ^ > ■=£ l J o 
^-^0*DJHftlC.jZ*ft«F|yjS:«aL. *Aft9MW* 

4 i t **5?W $ ft X v> 4 0 
[0017] 'jy>y>vfll 
^gco ^ ^ 1 j O/F AftftJMr * W a *ff + 4 c <h ^T* § 
20 4 * Aft »»flf» * « x. tz * * U Rftlll * Jttti" 4 ^ 

^^u-t;^ as-t 7x^^ -r- ^ offgkUTfe/i ot:^ 
7x^f;i,f-^ osticffi 4««-r 4 * * 'J o»JHffc*d& 
Itl ft Aft»»*f » «: « x. tz * * y KttKS t ft 

[0 0 18] 

T>A^ -fc;u*«i-7 jl >r * ^*&ffli"4^FAft? 
jo W^^eut, c<75^FA»*f> *u KteJrtsiifc-7*>f* 
^ U36cfv^rK««*> ^ y O^AftSJWf iff ^ 
^Aft»J»*f» fc * Affli-4 > -=6 y w»*jiu*v»r. 
±B* AftSJJWHHW, ±E^A»«f ^ * 'J * 6 R^tt 

tt^aiSiifcBt^aiLr'-^Oitt 0 fc LT/±i^i"4ai 
it4 0 

[0 0 19] J:KtB»Se3Elffl»<i, ±IE7 x >f 
40 ^ey<50#7 Ki/^^f) 1 0i*:f- ^* ? ia^a?it4fc 

ttJHft«**^l*Lfc»*(c(iO*ffl»-J-4^- 
[ 0 0 2 0] »4 L^»-*lfc«U^viT(i, ±lST^Aft? 
4 7xYMM^^U(i > ±1B5FAWW> j e , Jofr7 K 
50 -7a4)H>*>9 j:tt«t <b ftfcff 7 x >r M&ffl > y 
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#>4 0 

[0 0 2 1 ] itz, ±Etti2j9:1IISI&«i, -LEfi^x-f 
/MSffl* * «; &7 * -tA-tZfi* 7 > 9 7 

Eft 7 Kux • vx-f ;u*^>^^40JHft«-9-tfPiP 

t> ±tffiij<y>97 Ku*«*av±E?a**>*7 

K V K 0 Tr;fc4 i: # lUiJiEttJ*"? x >f ;u # 

±E#7 i 4 )l>1}<>>? K^ft-FiiRIt ^ ±e#)#3 

ft3>bo-^*^ »jbh t«-5-**EPip s ft a? v > » * u (i 
ifflsnt*!:, 4sojwft« ep*p s ft u (4 o 

ho 20 
[0 0 2 2 ] ±B*Att«»#f»li, A*?ft4ft7 K 

^T'-^S.O f ±i£«£l5:*^>^7 Ki/^ffi:So'v>t 
±Eft7 KVX • 7i^;U*^>^Off7x-f^fe«> 

^eu £7?-fc*-r4ft #7 >?7 Ki"*flMP**7*-'* 

y I' L t Si J t * R F C 7 K U ^ 7 * - 7 7 ^ !: , A2J 
£ft4?ij7 KWX?'-*StfJ:E«:»*'>>'*7 KU* 50 
f§-J§*U&o*v>T±E?U7 Ki^x • 7x>f ;i^7>*<7)?ij 
7x^;ut&ffl^^e'j SrT^-t^-i-iW* * > * 7 KU* 
m^v? v h Ltili^t^CFCr KV*7*<- 

7 7^^M:^ ±E*DJWft3> hn-9C4, ± 
ERFC7 Kl/^7*-vy *?J»f>flWfrSft4ft* ■> > 
*7 Kl/^fifSD'ilEC F C7 KV^7*-7-;?4» 
fcflM&SftiM* 7 > *7 KV*«*ua£-^v>-c±.E4D 
fflfbflMg-*£*U ±Eft7 KU^'7x^l^^> 

±ieyijr Ki/x * 7x-f &ij*>9&w±iiiMk7 

;i/#7>*l4-?-ft-rft, ±ffir*-^3> hn-^co 40 
* i ±Eft 7x^ti»«^ ±E5!1 7x^HM> 

[0 0 2 3] 

[«Wojttfc«>jBB] KIT, :^*iL^lteo 
H2 0ri*<bfft»Sft47 K^f-# (ffel7Kl/X) 50 
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ADRDttlS7 Kl/^«?-ADRi:|»tJ/:*WA 
FM7 KU^7*-"77 * 5 2 USi^^'JMUT 
^^^^^17x^1^7-^ E«1" 47F 
bX7x>f JU^-tV (AFM) 5£> :<7)7Kl/^7x 
"f;U^U 50i7 Kl"*«:JB5e-t4£ 47 K 

OAFM7 KUXtfW > * 5 3*?>aj*Sil*7 Kl/* 
flt^AFM7 K^X7 *-77 * 5 2*»fcaj»SiiA 
7 Kl^7fff ADR <h r^l)fx.T7 KUX7x^f;M 
*M 5 (:4x.^^^f7'l/^t5 4 7Kl/X7x^ 

;M^'J5 izti-ti 7 x -f ;u -f - * (7)$ § iLfr9hft*ffl 
SPtiANDy- h 5 5 fc (C J; o ftTV>4 0 
[0 0 2 4 ] AFM7Kl/X7*-77^52li, 

(H4SI&) StffllT K^f-i' Y i (ili&ft) ^ 
ib7KUX7x^M^U5 £7?-fc7>-f4 7 Kl/^f 
fADR (a2W»^S3 0*^th*Sft47 KU 
^I^ADRi:rai:7KUXi|f) t7*-7yhU 

(4, UMUT^X H*Cli, AFM7KU 

X7*-77^5 2*?>M?W7 Kl/XfifADR 
^7Kl/77x^M^'J 5<7>7 KU^A^JB^A nC 
(=PSDLx W»»*>*yo^FAtt«l*#fB»^l4, AFM 
7Kl/^>^5 3^"bM§^7 KUXff*7 
Kl/X7x^fJM^ 1 J 5(7)7 KU^Al&aS^A niC^PSD 

i-4o 

[0 0 2 5] ANDy-h5 50-^X^l:(i, 

n 2 oifeajttes 4 o & ^ 7 x >f ^m-t fail 3& ? ep*n 

WR I TE 1 /dWil^n^o 7x>fMifFA I Lrt ? £P 

*p^ft, tia^i^f ^ >mwR i te i ^epsps 

ANDy-h5 5(4, :otiWH^>^ 

h * - r iUSf^W EC70^- r^fl|-» Sr m^j 
L, f-^AM^D i (C#B#6ptPSitTl**7i-f 

-l"0»*a**r^TttU+ 4 0 r^*, 7K 
l/X7*-77^52^f>07 KV7MADRCJ:o 
Ttit7E£ft^7 Kl/77x^M^')5^7 KV^U, 

7x^bf-^ M i "tf&Zihi iUo J: or, SKtt 

77x^M^'J 5 CO 7 Kl/^C, ^V-t^coH 
4^|7x^^f-^ "1 M #E« 

4o 

[0 0 2 6] CCOi -9 7KU7>7x^M^'J 5 
(4s lft3M:ie«4 0*«b7x^fMlfFAI L#HJ*S 

4 7 VU^m^ADRtmCT KU7>jf^(Z4oT7^ 
-t X g i\Z> <DX\ IftKBE^ *'JMUT O^F^ > u -tr ;u 
co7 KU^tWUT KUX7x^;u>^'J 507 Kb7> 
UftS "l"07x>f^f-^^tljiiii^o 4o 
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T\ W»4 t »TLfc» i ft't?li«l«> * 'J MU TOT^ 

[ 0 0 2 7 ] *Att»*Wf»6li, :o^Afti»»*fS 
6 Uio^TMiffl^it&lf 7 KU*£3§£/tMf 7 Kl/X 

k, ft 7 Kl^x5S£f£3 2^-roff<?)7 Kl/Xf-? 
£ ft£ L tz k £ \z Z it £ L Tffl ±*f if* * tt3 * 1" * 
*t'J-"tl/?> («f±<f«tffi») 9tJW^'J 
Oft7 KW^7-f ^ttO^ft^y^/uftfctfftl-aft 
TKl^^'7x^^-)>^ (RFC) ?|J7KU 

;u*^>? (CFO 4k, W>^n*oftft*tt 
ftl-itttt?* (TFC) Bit, IfTK 

KU^fif B-RADRS:4St^ RFC7KI/^7* 
-7-^3 3 J\\T VUTs - ■7*>f;U*'>>*4*7 

* ^ > * r Kl^^ff B-CADR^4ft 
t4CFC7KU^7t -7 7 * 4 3 k , ^7x>f^ 

B-TADRJ4«ti)TFC7 KV^7*-7^8 
2 ^£^tr 0 

[0028] ff7KVX • 7x-f;^'!7>^3li7KU 

^Ofttftftt^i^^tttt^^'J 3 5 'i&ft-t 
3 4 ^ *0»^3 l k 

7i^M*'J 5 ICt&ffl £ ft7t&?flfeO "7 >f ;u x- * 

o»*«»1-*yij7x*/wfttt>*'; 4 5 k, »»1-4 
f-^>Fn-74 4 t, iP^^I4 l k Sit 

4f-^>hD-78 4t, *P»t?8 5 k**&flMtS 

[ 0 0 2 9 ] fcfe, ft7 Kl"**±»3 2, ?tj7 Kl^X 
MS4 2 Iklfh FM7 Kl^tf'f 5 3 n 

9 9 tift7 KU^*4S3 2&ihjj1-2>ftT YV^r- 

* R A D R D *fft «1-*W56ftO bf 7 h ri*£T " 1 "C 
3S-T *«U («IMTOtr7 Ki^-T-^maSitift 

K4S4 2 0«iilfIf;^Si 1 C i C4x.^>o M7 K 

i -foJiiin (-f >^>;^>h) tftus 

J£L£?iJ7 KU*f-*CADRD*aia-*-*o 
[0030] TFC7Kl^7s7*-7y^82li, If 7 
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^CADRDCioVT, t^x^M^Vi' S 1 <7) 

7xW /Hftfttttt^^eu S 3 t^-fcx-*****-** 

9 T Kl/Xff B-TADR i'7t-77 h LTffitlt" 
£o Z<D&&1)*?>*7 KU^«*B-TADRIi, IS 
fftSfc* * V MU TC0> * M * )V 7 U 4 M C A coSHISMfc £ 
itfclfcl 0-SScl 0 0 0 ^fti§7 f O7^(7)H<7)#^ 
1 ooftST'n 7 ^ 1 4 7 KU^ jl^f i^o & 
&^/5'7Kl' B-TADRIi7x^f ;H?&£fct& 

til***) 8307 KU^A^AnCM?^ 4#S 
70 Oloco|fc9f/ny^S:Jg5ci-4k*U. RFC7KU 
X7t-7 7 ^3 3Sc/CFC7 KUX7i-77 * 4 
3 U4>4x_<bit& 0 

[0 0 3 1 ] RFC7Kl/77*-77^33li, If 7 
KU^H±S3 2 **5>m:&Sit&ft7 KU^f-nA 
DRDtTFC7Kl/^7*-77^8 2^<bta^Sit 

-)^7K l/Xil-fB - T A D R k 
T> ff^-)>^7Kl/^ftB-RADRr7^-77 
h ItffiJ U If 7 Kl^* • 7x^^>^3 Off 7 
x* /Uftlfl^'J 3507 KV^AtlSg^AntceniPi- 
20 & c *V>*7 KW*«-*B-RADRtik r Oft 

j§7*n y *okOftri*4:JB7F-i-&7 KU^fi-S-C* '9 , 
.fi§7'D7nK^M v^7 Kl^^flT* 

B-TADR) fc#j6Sitfcft»7 p ny ;><7)ft7 
«■» (ft#^>*7 Kl/^ff B-RADR) k J: I? 

[0 0 3 2 ] CFC7KUX7t-77^43li, ?ij7 
KUX#££S4 2 ^<bttS*Sit*yij7 KV^f- KA 
DRDtTFC7KV^7*-77^8 2 <b tti 21 S it 
> *7 KI/^IfB-TADRkCioV 
50 T> ^7 KU^fifB-CADRi7*-77 

h LTtib^L, W7 Kl/^ • 7x^*^>M 0?ij7 
j.^^t&fi^> j e , J 4 5<7)T Kl^^A^Sff^A n UflliDf 
4o Z<Dn*^> 9T V Is AiE-^B-C ADR It t*<D§C 

ffi yo7^ k<o?y * js^-*- -5) 7 k v a m-%-c h '? > 

B-TADR) t%?7z.ZMzm%7* v * ' WiT KV* 
«^ (?|J^7^>^7 K^flt*B-CADR) k«t04r 

4o 

[0 0 3 3 ] C!Of&WUi5V^T<i, If "7 x-f JM&lfl** 

^o yfl7x-f ^tttt^^eyavvx-f ^iSSS:tt«>*y 
*■ it -ri t m ^ as ? ^ ^ x - ^ co ft * . a @ be * ai l 

6 CI2lt)t.*S:«F»k-f * tOtWo «^OSHfc«-C 
(i, w<7)ffi*ae3!iaiK(i, RFC7KU^7*-77^ 
3 3 A^UlSSitAff* ^ > ^7 Kl/^OTB-RAD 
RtCFC7 KI/^7*-77 ^ 4 3 34»<bm*Sit*y!l 
*0>?7 Kl/^ffl^B-CADR fc;4 ? A#Sit, Cit 

50 *it*4ajHjfcffi** t -f'it-e r iten*nsit4fT7 ku^ • 7 
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±4 )ljj^>? 30f-n> FD-7 3 4 ?ij7 K 

[0 0 3 4 ] iO*0JWft='> bn-^ 7(i, ClO^Jfcffll 
T-(i, fir7 KUX • y ? 3 0f - * a > h 

d-7 3 4 Kit L "Hi, CFC7Kl^^7t-vy^4 

*iB2jU f yijT Kl"* ■ V =.4 4<r>7' 
- ? n > h 4 4 U*tLTli, RFC7KU^7* 

7Kl^Xff B-TADR*lfe<Sr^0<7)^(:. o 

K7)7'-^3>ha-7 8 4i:WlTli, f - * n > h 

3 4&U f f- ^>fn-744 U*t1"**MWffc 

HfB-CADRtO^')>^7 K WX-lf-f-B -T 
ADRtB?<8»#0t, Mf^^^7KU^flf 
B-RADRtO«R* ■> KV^itB-TAD 
R&iifc<ff>»a*0T-*&£ IC, *DWtfll*ta»+* 

[ 0 0 3 5] —-ft, f}T • 7x>f^*")>^30 

f-^/Kn-7 3 4 1 SJJWffc^ > h 7 
»JWft«*rt*PJ* t «r v»»*U liff7x^tt»«'J 

fli**«iy*Lfc»*utto *M*fi3 1 uajs-r* J: $ 

H^f-n>Fo-7 4 4li, «mB-ffc3 > 

4 5<Offi;ft£-f-Oi **D»» 4 i caw** 1 , 

* 8 1 COT-- ^3>FD-7 8 4(i, ttJSHt^ > h n- 
9 7 a* <b ttMftfll** f SI* L ft v>»*ic 7 x -f * &ft 

tta^^ey s 3oai:&*-e-*>4 4*D#»8 5t;a*-T4 

[ 0 0 3 6 ] \l7 YVTs • V *4 )Vi)*)> 9 Z Oljm%* 
3 l (i, >FAJi?*r> *y 5 0<D7 Kl^7>7i^;u^^e , J 

5*t7x^f-? ( ^f^ajgn&i, f 

-^=i> 3 40tfl*itU+ 1 SrftlKL, -<OfiO 50 
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IMSrfir 7x^M5^^'J 3 50f-Ui»fD i 
|:4x.*o 7Kl/X7x^M^'J 5*<b7x^lT- 

Offi2Mit$:<r<Oi iff7x^MSi^ ; e , J 3 5Wf-^ 
ASJi^-D i i:4i^o 5)7 KU* • 7*** 

* 4 <7)tDlfS4 1 ii, ^AJMr-^'J 50<?)7 K 
i/X7x^;M^'J 5^e7x^i.f-^ £ ? |? L ^a5 £ it 

f - ^ > F n - 7 4 4 (7)aiSII(: + 1 i'M 

l> wOipjnt*yy7 jL-r ^<ft«>*y 4 5 of - ^ A 

^S?D i C4i> 7Kl^^7x^M^'J5^'b7x 

-^4 4 <Joaj*«*-€*oii?iJ7i>f msam* 1 ; 4 5 

Of-^AM?D i ll^-x^o gt7x^;^7>^ 
8 1 <7)in»§? 8 5 its T-&mffi** ] ) 50O7KI/X7 
j: <f ;u > y 5*f)7x^^f-^ ltiZ1xZ>t, 
r-9u> hn-78 4<0(IJiti:+ 1 tinJTU -co 
ipJMtt^i'f ;ngftt&tt^^'; 8 3^f-u*»? 

DiC4i, 7K^^7x^JM^V5^fb7x^;l/f 

4 0lB*«*-«-0**7jt^>U«ft»*^*"J 8 3 Of 
-^AMT-D i t:4i*o 

[ 0 0 3 7] :jl<b«'J 3 5, 4 5, 8 3 0f-^A 
*3?D i C^n^l4i^il/:iD»H3 K 4 1, 8 

5 0aJ*«-§-<i* tlM^^>^lfWRITE2 
^^^'J 3 5, 4 5, 8 3<7)7 0>f^-7>S?W 
EKtVm^iitzt T KWX^A^ST-A n Ufll 
iD^i/:7KUgfCJ;oT JUSe S it tz ftiS 7'n>^ 

[0 0 3 8] ^11, ilBW^O^F^mif^^ 1 ; 5 ORlf 

mm«r» 6*Hx.tz**v hxmmm u u 1 1 * * a 

KU^^UMUTOttJBtUJ: *9, ^Aft?*f^ ^'J 5 0 <D 
7KUX7x^;M^U SCIlftR^^'JMUTO^ 
TO^^ ; t , J't^^t7x^f-^ "1 "* ? ^|it 
vo^FA> -=e 'J ±)VtmCT YU7,<D**V -b;u 
Ul&ttSiX"CV»4 0 C^7Kl^X7x^M^'J 5^<b 
7x.Y^f-^SrIfL^ttSi-BuC tfTKU^»^»3 2 

[ 0 0 3 9 ] ^A*«»*f»^* f WS&Sit4i:. *DJHjt 
SiifclTT KU*»±S3 2Rimr KUX|g±S4 2 
(i, 4t^^7 l^ f 0"C*4»lfSOff7 Kl/^f- 

Uti : ^t<7)li7 h7i f 0T**>**l#§O?ljT Kl'XT* 

-^r^^-T^o *0JMft3> I^n-7 7li, RFC7K 
UX7 + -77^3 3Sc/'CFC7KU^7t-77^ 
4 3^«b, ^TOlf * h**0T*Afr7 Kl^^fll-S-Sr-S- 
trff * V > * 7 K U*«*B - R A DRS^T^t 7 
hA y 0T**4?ij7 Y \s ^m^Ktts^J] ^ > ? 7 h' U X 

^ > ^Of- ?3>ho-5 3 4 , 4 4 SU- 8 4 Uftt$& 
-T4o ioT, C:iifef-*=i> hn-7 3 4 , 4 4 5 
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<fS 4ttO£ttiaU ^rtm^3 K 4 1 > 8 Slid O 
0^^^^U3 5, 45, S 3 cot-'- ^ A^^ST-D i IC 
4U» f-^A*SfD i U4x.^it7t OliSi^i^ 

[0 0 4 0] sin^ftT KWX§§£££3 2&LK 

y 5 0OAFM7 KUX^^f 3^<b^l#g<7>7 
K^xji^f§££it4/6>ib, v;uf--/V**5 4 £JI 

**T * -fc x $ it, 7x^f-* ORAffi L * ? PfH*& S ft 

-^<i#;*7^>? 3, 4W8.1*»S3K 4 1 SO* 

[0 0 4 1 J1T7 Kl/^»4»3 251/AFM7 Kl^X 

it-fit JH^Uffl*Fi-*o rKU^7i^^>*'J 5 
d»e,7*-f^'f-^ "l"^m^ttS$it^,h, &*P|f^ 
3 1, 4 1, 8 5 (4, 7*- ^>^-7 3 4, 44, 
8 4*»fetB*3it*T'-* (tOlSfti:J:*)0) C+l* 
ingLT&^-t y 3 5, 4 5, 8 3 (7)f-^A*3?-D 

7x^ *fctt*tfRLTH«"f***y 3 5 , 4 5, 8 
3 i:»«t*:t3i«t*i. 

[0 0 4 2] *#fl«l*C|ttlHi-4t, !f^>^7K^ 

«-?-at>*yy*^ >^ r K^xflM-ao^y 3 5x^4 5 

<DT KUxA*SH^-An*c*it-fitA*S^ £it$>.* 
*y 3 5Rtf4 5 0«F5EOttayny*OlTT KWR 
tf?i]7 Kl^^ft^h-ffi^Sit***^ ^it^^^eU 
-fO»J6SixfclTT KWXRO^ijT Kl^UfB* 
S itr ^ * *7 * >f ;uf- * ottftft*** ii-f fttt* a S 
itr, >ffitSf-^3> hn-7 3 4S^4 4 
<bit4 0 *o»Kfcri > 1^-7 T^felOlH^tflr^^BiiPS 
ixb^m*), 7'-^3>hD-7 3 4S0 f 44litt^ai 
Sitfcffft** -to* 3 IS 4 1 

x_4^?>, iit^jp|tS3 1 5"^4 1 14, 7 Ki/X7x 
^M^'J5^^7x^^f-^ " 1 " £ it 4 

ffiU, ^*»J 3 5&LK4 5 3i»*btt*a*itfcii(C+ 1 £ 
ft]*U CftfeiDJMtt-^y 3 5SOM 50f-^A 
^ST-D i ic-tit-f it«*M-4o 
[0 0 4 3 ] i>f ;u*«> >^81 (iSSc* ^ > * 

7 KUXil-g-U J: ot^^W^-t 1 ] 8 3 OftiS-ro 
7 ? C, 7Kl^^7x^M^'J5^ib7x'f i f*- * 
4*tt*lBSft*4SU, + H*oJiJp+*ipJWi (7x^ 

ft±§3 2 7 Kl/X**+ l-f o]H^i:^*nL, frT'K 
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tl $ it& t , 4^'J-tU^9 fcff±lf 
^itr?ij7 Kl/7«4S4 2 0«r±lj f 3H L C i UflJJoS 
it4 0 CftlU oT?ij7 Kl"*«£»4 2I4?iJ7 KU* 
*+lfll*D?-£4o feftit, FJ7 K^*§&£»4 2 

L, ff7 KU^»4»3 2I4*4«t0 7 KVXf-^ 
m*rT4i:* W*»^)lf07Kuxi:Ro"C(l*i:-f 

70 »*ftb^OB8SSB#mi. y»J7 KU^M»4 2(4, It 7 
K^Xf££f£3 2;^«bSfe±$it4fif7 KU^f-^RA 
DR**&TOVf ^ h **0-C** glfl^T7 kwx^ 
f>tt(7)t:7 hrt ? l T*4**MT<OfT7 Kl/^JT^> 
* U > > hSitiM, £T<0kT 7 h**0T**4*l*S 

7x^^-)>^ 3^)ff7x^6»ft«'J 3 5(i#£ 
oftjS^o y * O^T^T^JSHt? it 4 - 1 tzk2> 0 

?U7 KVX - 7x^^7>^4 j. 
ffl^'J 4 5(4. *t7 KV^ftt»3 2^5&££it4 
20 If 7 VUX&m 1 #§Ofr 7 KU-X (^T(7)li7^ J 0 

X • 7^-T;U^^>^4 Of - *rj>hn-^44 
fflft«-?-*^n*n $ it 4 * 6 , #y9* f «*KSJ»!f t S ix* 

[0 0 4 4 ] ±IE^F A > U -b ;uoitSfc»f^ii 7x^i 
^■^'J 5co^:Tc07 Kl/^*7^-t^f "C^f 

^lt*«:Ha-j-*>*y 3 5, 4 5 RV8 3 tc»«i"4 

;u f t^o >r^>^y -t^o«-tt»ft+, i¥7Ki^ 

50 ^-7^-r;u^7^>^ 3^f-^> Fo-7 3 4(i, 

®^En*D$it4i:, Allies 3 lCttUOtftftU 

iiin»:^3 l cifLtff 7x^««>t'j 3 s^^ift 
*msitfcT'-^*-f<7)iitt<&-t4o «toT> *n^s? 

3 114, f-^J>Fn-73 47& ? 0^aiiL^ 
7 KUX7x^f;M^'J 5*f)7x>f;l.f-^^ffl 
Sit4t. CIO 0li+ 1 fcJnltLfctel Hf7x^H* 
Jfi>*y 3 5 Ct^iU, 7 i-f A/T'-^*TJt*aiSit 

'J 3 5lc#^jitfo J: «9 I:, ttflHfcnv ]>n-^7 

y 3 5^^i? L ^ag^4x-^offi(:^« ; &< , sn»^ 

3 1 lco* f f*#&^ix4 0T% lT7x^Mgjf!^^'J 3 5 
[0 0 4 5] ?lj7Jt>f ;M&tt>*»J 4 5S^7x>fj^ 

fttttt**u s 3o»*«>ra«i?*i3, cit«b>^ey 4 

50 ttSitit, tt«ffc3> 7 75^^ffl^«^7j ? |§ 
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mWCliWyHlz >fn-77t, f-#3>)-D-7 

3 4 , 4 4, S 4 fcU.fcoTtli*3E3EigJ»*flW:U If 
7x^f JL&M > 3 5 , ?ij7 i * ') 4 5 , 

7i-f ^ggjctfrjA p< * u S 3 *» <b ©tt*(b L t-*- * <oM 

UtiO J: 9 lc»*Lfcj& f , aj*£JEI§li&OllUft 

«i**«0>tlWt U R £ * ft * <b T 14 «t v » 0 flj £ I* , * 
1 #g<0fr7 KUXf-^Ryf* 1 #1<0?|J7 Kl/Xf 

K U ^ r'- * & ^ 1 # § <on 7 K W r- 9 tmSL S 
ixtz t § U»»Ht=» > h d - 9 7 jW»JUHfc***»&1- 

* 3 5 , ;M&*rt ^'J45> 7x-f >nif.&t& 

*M*'J 8 3<0&7 YVXfrb 1 IHBUK*mSft*:fl 
*tB Lr>-9<?)®.i 0 t LT£H*-t-i> <t "7 KfltJSSftT 
v>ftt4*.kv» 0 

[0 0 4 6] COl&ISfclll^Lfcift Lv>*ifeffl| 

c>m%7. feoT, iOf&Wti, PU^<OHtttf!H-H 
ft-&C<73l6WcolEHr*I^A&^T<0-5-<OJ: ? IE 
[0 0 4 7] 

£ fti4\ &f*s*M * V otfs.^ -=e 'J -t ;KOft&fit£tei)rt 

;t#f^tf7 »*4rf IJ jftaW 6 ft* o 
[B1EO(VJ|L<rKn] 

[H 1 ] COffeWl-J:*^* t*S5*«0-*ii«Utt 
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[12] * 'J l^?^gO-ff!)^7Fi--7'n 7*0 

[13] ^>^>->-<fli^o>*'; tBiMi-4 3t*!>w 

[H4 ] H2 (c^Lfc^K*aJB*r»i:iJ«t*^Aj'* 
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[0004] A timing generator 10 generates a clock CLK, 
by which the memory device is governed, and various timing 
signals (not shown) . On the basis of the clock CLK provided 
by the timing generator, a pattern generator 20 generates 
address data ADRD, test pattern data PTND and control data 
CNTLD that is provided to a test IC memory MUT (hereinafter 
referred to as a test memory) . The data signals are input 
to a waveform shaper 30 and respectively converted to 
address data ADR, test pattern data PTN and control data 
CNTL that have effective waveforms required to test the 
memory MUT. The converted data signals are input to the 
memory MUT . 
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